Suppression of antigen-induced arthritis in rabbits by ex vivo gene therapy.
Gene therapy offers a novel approach to treating human joint diseases such as rheumatoid arthritis. In the present study, we have used the retrovirus, MFG-IRAP, to transfer the human IL-1 receptor antagonist protein (IRAP) gene to rabbits' knees and have assessed its impact on inflammatory and chondrodestructive aspects of the acute phase of antigen-induced arthritis in these joints. Surprisingly, intra-articular expression of IRAP was three- to fivefold higher in arthritic knees than in nonarthritic knees, accumulating to levels of over 20 ng/knee in the highest expressing joints. This level of expression produced a marked chondroprotective effect but a milder anti-inflammatory one. Both the increased cartilage matrix catabolism and the inhibition of matrix synthesis that occur in antigen-induced arthritis were abrogated in the presence of the IRAP gene; the latter effect was particularly strong. Of the indices of inflammation that were examined, only leukocyte influx into the joint space was inhibited, and this effect declined with time. Concentrations of rabbit IL-1 were reduced by the IRAP gene, suggesting inhibition of an autocrine induction loop. These data demonstrate that the course of arthritic disease in the rabbit knee can be altered by genetic manipulation, thus encouraging the further development of gene treatments for human joint diseases.